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1.0 ABSTRACT 
TO BE USED TO TEST MOS SEMICONDUCTOR 
R S HAVE 


MEMORY TIC 
BEEN RUN. “THIS PROGRAM ONLY CHECKS SH CYCLE 
PROBLEMS OF MOS MEMORY ON PDP-11/45. 


2.0 REQUIREMENTS 


2.3 EQUIPMENT 
POP-11/45 STANDARD COMPUTER WITH MOS SEMICONDUCTOR 
MEMORY. 


2.2 STORAGE 
THE ROUTINE USES MEMORY O TO i1S10 


3.0 LOADING PROCEOURE 

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED. 
3.0.1 RELOCATION PROCEDURE 

Lie PROGRAM I 


THAT S| SET sul fe 2 n PROCE OE THAT RELOCATION IS 
eat en i THE PROGRAM IS TO START 
AL ar Ses 


“BY THIS RELOCATION FACTOR 
FOR IF SWITCH 12 bee WAS SET BEFORE LOADING THEN 
¢ ee OCATION FAC 40204 IS THE 


4.0 STARTING PROCEDURE 


4.1 CONTROL SWITCH SETTINGS 
BASIC SWITCH REGISTER SETTINGS ARE: 


POOR SS otal Poles Soke Gein £ oror Oot Vere eotur- toe 


SWITCH USE 
15 HALT 
14 .* DISABLE PARITY CHECKING 
1 - ENABLE PARITY CHECKING 
13 INHIBIT ERROR TYPEOUTS 


ee ee ee Oe 
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os bb = Bs Pb = fs PF Ps DB pe = 2 HB 


12 - SET PROGRAM TO CATCH BOTH BIT 


Cc 
pire 
i © INDICATED BY SWITCH 1) 
Li QO - SET PROGRAM TO CATCH BIT 
PROGRAM TO CATCH BIT PICKUPS 
10 O - PRINT END PASS 
1 - BELL _ON ERROR 
3 QO - PRINT FIRST PRE CHARGE 
1 - PRINT ALL Pre 
8 INHIBIT PRINTING DATA 
7 O=TEST READ AND WRITE FROM OUTSIDE OF THE CHIP 
1=TEST INSTRUCTIONS IN THE CHIP 
1 LOCK ON PRE M00 
0 LOCK ON PRESENT PRECHARGE 


STARTING ADDRESSES 


Ba NG NAHAS G8 GHOSE ALL OF MEMORY IS TO BE TESTED 


F LIMITS ARE TO BE CHOSEN 
S10 = = RESTART ws pokes WITH LAST SPECIFIED LIMITS 


PROGRAM AND/OR OPERATOR ACTION 


OPERATOR ACTION 
ARE TWO S OF OPERATION FOR THIS PROGRAM 
A) LIMITS 


B) LIMITS CHOSEN 


NO LIMITS CHOSEN 


o~< 6 9 8 8 8 oO 8 OO 


5 














OF eoinn. ‘BP RELOCATION CANNOT BE USED 
APE, SWITCH O MUST BE QO. 


NTED IN OCTAL 
TING 34 REFER SECTION 4.1 


TH T 15 SHORE NTNU + 
rf ae 
Hoe we ALL OF 


OWED nas 


pig 
Rann, THE AN OPERATOR 
HALT IS Paani THEN RESTART ADDRESS IS NOT 200 BUT 


me ee eee eens 
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40200. 

B) LIMITS CHOSEN 

IN THIS MODE OF yt lhe een CAN BE USED. 10 
OTA TING ADDRESS TS 504 OR RELOCATION FACTOR PLUS 204. 


ig Same eel FU Hkh fe 


g 
sesaaiase & 
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TYPE ONLY NUMBERS SHOWN [!! 


PINSHaG aT 9K BOUND 
ai ll WESI= "0° * Oe 


TO BE TESTED AND 
SHORTER. 


l 
1 
1 
} 
1 
1 
' 

THE Pee te NUMBER AND 
CARRIAGE RETURN. REFER TO SECTION 4.3.1 NBEFORE CHOOSING” 
1 OR SHORTER TYPE OUTS ON SUBSEQUENT STARTS THIS 1S THE SECTION 
: REFERED TO 
: TYPE “e BANK WHERE YOU WISH TO meet ‘alana 
1 TYPE TYPE START . 
] AT 
1 0 (OK) 
1 1 (4K) 20 
1 e (8K) el 
1 3 (12K) ee 
1 4 (16K) e3 
1 ‘ 5 it Se 
| ; o &§ 
1 10 (32K) e7 
t il (36K) 30 
1 is (40K) 31 

i oon 8 6§F 
: 2 le 
t ? (80K) 36 
1 





LL ALE LO ELLE — 


BANKS ARE agg 


ALREADY BEEN Mt. i it CARE TA GE RETURN 


ST 
IF STARTING BANK AD MER OF 8 


9 9 be be Be 8 8 FO 
> : | ‘> - ; : | . — : ot 4, ; . : ; _ ; : . : : : _ : 
. ss . { 
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i 4.3.2 
tj 
i 
1 
Hh 
“s. 
Se . 
587 5.1 
+4 
es 
¢t 
et 6.0 
a: 
| 3 b.1 
|e 
«Bae 
-:: 
Sue 


fete 


HAS BEEN HIT THEN RESTARTING IS NECESSARY. IF NO CORRECTION 
IS MADE THEN THE rie MAY DESTROY ITSELF OR IT MAY TIME 
OUT ON A NON EXISTANT: MEMORY. 


IN ORDER TO TEST THE FIRST 4K OF MEMORY 
STARTING THAT IS BY CHOOSING LIMITS RELOCATE 
PROGRAM BY LOADING IT INTO A HI Y SAY AT 4000C 
AND TEST THE FIRST FOUR K BY MAKING THE STARTING BANK “O™ 

AND NUMBER OF BANKS “1" 


PROGRAM ACTION 
HE PROGRAM WILL FIRST FILL A 4K BLOCK WITH WHAT 


is IN PEROT ae an THER LOCATE THO CALLED, i TPat= veation ONE LOCATION 


IT em WRITE A_CLR 


NIL eis D MoctOE tate" PMB". 


SS 
4K WILL BE mere 







OPERATING PROCEDURE 


OPERATIONAL SWITCH SETTINGS 


ERROR PRINTOUT 


BACK 
A nn 


103166 006500 177777 177577 o e3 
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OCMSBB.P11 
$33 He ee c AND ROW PRINTOUTS ARE FOR ENGINEERING 
NEORNATION HITHIN A CHIP 15 NOT NECESSARY’ DISREGARD 
a HeeB OPTS" 


6.2 ERROR RECOVERY 
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=z 
w 

eget 

vn 
a] 
D 
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5 
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+= 
m+ 


7.0 ARLE 
Ree mS DONE INTO 160000 


IF PARITY CHECKING 7 THEN ON AN ERROR IT 
IS NO wr Di WH ich WILL SHOW UP: THE PARITY ERROR 
B FOR 


D THAT PO * aaa IS ENABLED ONLY WHEN 


SOeTREAEEAEEGEaS rs TEI cccssnsnnvesnatusnenensovoeseee 
OPERATIONAL SWITCH SETTINGS 
SWITCH USE 


ax 


; 
| ei 8.0 MSCELLANEOUS 
BS 8.1 EXECUTION TIME 
587 . APPOXINATELY 10 MIN PER 4K TESTED. (BOTH PICKUPS & DROPS. ) 
: 
+} eae TAL EQUIPMENT CORP., MAYNARD, MASS. 01754 
+ SUB MALLICK 
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PARITY CHECKING 
PAR 


CHECKING 
Bee cu BOTH BIT 
PROGRAM 8 rearte BY SWITCH 11 
DROPS 


10 Catch BIT PICKUPS 
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— = os -_ aad Va Ae -_ 
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S Q - PRINT FIRST ERROR PER PRECHARGE 
1 - PRINT ALL ERRORS PER PRECHARGE 
8 INHISTT PRINTING DATA 
7 =TEST AND WRITE QUTSIDE OF THE CHIP 


or 


wevwew@we ewe @e @e 28 Se Ge 


PRECHARGE 
© HH RHEE EEE ER EEE EE EEE EE EEE EEE ETE EE EE EE EEE EEE EE EERE EEE ERE EE 


sBASIC DEFINITIONS 
QUI T 


"EQUIV vHL -BASIC DEFINITION OF ERROR CALL 
“EQUIV IOT.SCOPE “BASIC DEFINITION OF SCOPE CALL 
PS= 177776 -PROCESSOR STATUS WORD 
EQUIV PSW 

= 177570 -SWITCH REGISTER 
DISPLAY=SWR 
-REGISTER DEFINITION 

40 -GENERAL REGISTER 

Ri= “1 GENERAL REGISTER 


: ee fete 
= 3 pak 
“7 GENERA, REGISTER 


;STACK POI 
sPROGRAM COUNTER 


‘EQUIV. 7 


- SWITCH ssceeerenn 
euie= 1 

i3s 
Wize 
SW1l1= 

1 

aioe: 100 

= 

= ¥ 
SWOl= 2 
cent : 
“BRUTY aWne’ Sve 
-EQUIV SHO? , SH? 
“EQUIV , SWS 
“EQUIV SWOS, SWS 
-EQUIV SHOY, Si 
“EQUIV SWS 
“EQUIV SWOe, SWe 
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EQUIV SWO1,SW1 
SWOO , SWO 


“EQUIV 


Seep D TET 
BéBRsERs 


eee 
wt 


44 HAHAHA 
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boslesloctootectesleclesloolesl an 9 
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.-=100 
FIRST: .WORD 0 


sKT11-D STATUS REGISTER ADDRESSES 
177572 


SRO: 

SR1: 1 

ane: 177876 
: 172516 


sKERNAL PAGE DESCRIPTOR REGISTERS 


ratavta’ 


K 
K 
K 
K 





;KT11 VECTOR ADDRESS 
SEGVEC: 250,252 


TEST BOs MEMORY MACY11 27732) 
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iw BEGN11 
JMP BEGINI 
IMP BEGINS 
IN2ZAG: O 
FRSTAD: 0 


;JUMP TO ee My TEST ALL OF 


;MEMORY WITHOU Gnoee 
;JUMP TO START C LIMITS 
; JUMP TO RESTART USING LAST SPECIFIED LIMITS 


ee ee 8 ee oe ae ee eee 


am 
o~ 





fit 
N 





f£ittit ee ee 
SSELRREER OR Sa Noll 2 
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.=300 

RESTOR: MOV TO1,R1 
MOV FROM, Re 
MOV LENGTH. R3 

1S: MOV (R14, HeR¢ 
SOB R3, 1 
IMP a 34h 


LOADER: MOV 

iy aLAST 2. 

sl777i-tasy/2, R1 

1S: mov ne » 7 (Re) 

SOB 

JSR Bc’ TPE 

FIN 

HALT 
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5 FETE ERIE SER REE EE RRR EEE EERE EEE RE EERE EE 
001100 -=1100 
EEE HEHEHE EEE HEHEHE HEHEHE HEHEHE ETE 
sROUTINE TO TYPE ASCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
; THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 


‘NOTE: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
‘NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 








: JSR PC, STYPE -CALL TYPE ROUTINE 
MESADDR | -FIRST ADRESS OF MESSAGE 
101 SIPS: 177564 TTY PRINTER STAT 2. 
i 31PpB; 177866 PRINTER ER BUFTER RES. RDORESS 
SNULL: .BYTE O . CON R FOR FILLS 
SFILLS: .BYTE 2 CONTAINS # ng EER TER ORARTERS REQUIRED 
STPFLG: .BYTE O :" TERMINAL AVAILABLE” FLAG (O=YES) 
1 -BYTE O : RESERVED 
177772 STYPE: STB SIPFLG :1S THERE A TERMINAL? 
HALT HALT HERE IF NO TERMINAL 
BR 7§ * LEAVE 
: = 6S: NOV RO, (SP) ; SAVE RO 
Bt _ 1S: MOVE *eate et ) Oe POORRACTER OR HE TyeD ONTO STACK 
BNE 25 -BR IF IT ISN’T THE TERM 
f S (SP)+ ; IF TERMINATOR POP IT ae wie STACK 
i MOV (SP)+, RO 
oooog2 7$: BOD a2, (SP) $ADS T RETURN PC 
I 00026 2s: JSR PC.S$ G0 TYPE THI CHARACTER 
00012 38: CHEB wie, (SP)+ 5 CHECK IF THE CHAR. TYPED WAS A LINE FEED 
1 GO GET NEXT CHAR. IF NOT LINE FEED 
l 177720 MOV SNULL, -(SP) sGET i wf FALL CHARS. NEEDED 
1164 000001 4S: DECB 3s: ALC SP) IDOES A @ NULL NEED TO BE TYPED? 
BLT iB IF NO. NO--GO POP THE NULL OFF OF STACK 
000002 13 5S ie! A NULL 
177674 SS: STB JSTPS } :WAIT UNTIL PRINTER IS READY 
é o0000e 177666 nove (SP) ,@STPE LOAD CHAR TO BE TYPED INTO DATA REG. 
i te .BLKB 62 RESERVE SOME MORE CORE FOR OVERLAY CAPIBILITIES 





wR EEE SEE EE EEE EEE EEE EEE EE EEE EEE SE EEE TE EH HE 
;ROUTINE TO SIZE MEMORY 
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47 *CALL: 
S ; PC, SSIZE 
3 : $LSTAD MILL CONTAIN THE LAST VIRTUAL ADDRESS OF THE LAST BANK 
ie ATP ete AGN Heboteaea 
BITO7 = 0 DON’T USE MEMORY 


‘BITI5 = 0 DON’T HAVE MEMORY MANAGEMENT OPTION 


4 
A 





dy 
nu 


/ 


451: S$SIZE: MOV RS, -(SP) -SAVE RS ON THE STACK 
3: MOV RY, -(SP) 

556 MOV R3,-( SP) 

355 MOV R1,-(SP) ;SAVE Rl ON THE STACK 
440 MOV RO, -(SP) -SAVE RO ON THE STACK 
BE MOV SP.RS -SAVE THE STACK POINTER 
z: MOV $3776,R1 

ab. ne TSTB (PC)+ *USE MEMORY MANAGEMENT? 
BBS Bp ORE -BR IF NO 

14 S$SEG: MOV -(SP) 

; SOY aSLORES (SF) SRVEC SET FOR TIMEOUT 

: + : 

{ Mey . FL aR YOu THERE? 

; BIS #BIT15, SKT11 -YES=--SET KT11 KEY 


+ 
> | 
i 
/* 
TA 





MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
& MOV 
58: 
Be - CLR 3KIPARO 
58. MOV #200, aKIPARI 
ae MOV tO, t 
3 MOV #1200, ak IPARS 
8 nOv OW? KEP 
} 
3 MOV PC,R3 
. CLC 
; ROL R3 
rr ROL R3 
2g ROL R3 
. ROL Ra 
it BIC #177770,R3 
+ CMP #6,R3 
7a8 BEQ Ps 





os 


A A A A CL ALL AL I 
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1 176429 MUV KIPARE, RS 
Boies. 0004 oe |S 
1 MOV KIPARS, RY 
] MOV sie ,1$+e2 
: uae 
{ MOV R32, SEGO+10 
i HOV Ra’ Secio+i0 
i MOV Asoo Secoelt 
1 MOV #137776, SEG1O+16 
+. MOV RY PAGE 
. CLR (RG) 
>2¢ 
2c 
acs MOV ;TURN ON MEMORY MANAGEMENT 
lee B 
| > += MOV -SET FOR TIME OUT 
| g ae 3C ToT : TRAP ON . 
6a ay gh 
«be Blok BCT {NO--TRY IT 
| 3 4 . HOV -GET LAST BANK+! 
© Be cM : 
| 3 BC MOV -SET FOR TIN = 
| Pe a % HIN BY 1K 
| : 3 
: * 7 i RAP ON TINE OUT 
| B49 1708 oa {NO--TRY AGAIN 
* i : SUB : DROP Bt 
tf F 
Mt nov i REGy fhe Sack 
H 
BS MOV ; 
| TS MEMORY MANAGEMENT THERE 
«Ba EPL 1 :TF NOT BRANCH 
eB a5n0 :D1 HEHORY MANAGEMENT 
| 35 ay (SP)+.RO -REST 
5 
| MOV ($P)+,R1 :RESTORE Ri 
g i 
Pee MOV (3p) 3 RS sRESTORE RS 


—_—_———_———— 
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Oe 
301 
1 003 


PC 
5 





$LSTAD: .WORD 
SLSTBK: .WORD 


— oe 








— ee SS | 
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OCMSBB. 

. :ROUTINE [0 GET TYPED ASCII DATA AND CONVERT TO OCTAL. 
7% “LEAVES THE CCTAL DATA IN THE ADDRESS FOLLOWING THE CALL. 
Pe -CALL: RECD -(@ TRAP TYPE INST.) 
>6S : .WORD 0 CONTAINS R TURNED DATA 
ab : CONT INUE :RETURNS HE 
a Sp 
TKS: 177560 
TKB: 177562 
.RECO: NOP 
CLR =—s._- = (SP) 
18: 1378 arks :WAIT FOR USER RESPONSE 
MOVB  aTKB, -(SP) ;GET ASCII CHARACTER 
BIC #177600, (SP) 
CMPB sw 177, (SP) CHE IF  RUBOUT 
BNE T RUBOUT 
000142 MOV e’\, 4S 
ior PC, TYPE -ECHO BACK SLASH 
6S: qs] (SP)+ -POP LAST TYPED CHAR OFF THE STACK 
(SP) :SHIFT LAST TYPD CHARACTER 
ie 
BR 1$ -AND WAIT FOR NEXT CHAR. 
} 
2s: CMPB s-s«a#8 15, (SP) -CHECK IF CARRIAGE RETURN 
BNE BRANCH IF NOT A CARRIAGE RETURN 
JSR PC, TYPE 
ae (SP)+ -POP CARRIAGE RETURN OFF THE STACK 
me ( )4,0(SP) -PUT DATA IN ADDREESS FOLLCWING CALL 
R 2 

| 33: MOVB (SP), 4S 

JER PC, TYPE GO TO PRINT ROUTINE 

| : “ i ‘ECHO CHARACTE 

| ener aed 4s 

fe 

| , TYPE 

| SCRLF 

PC, TYPE 

6% 

cs: IC 8177770,(SP)  ;SAVE ONLY 3 MSBS 

| ASL 2(SP) ‘SHIFT LAST CHARACTER OVER 

| ast (SP) “THREE PLACES 

| ais (SP)+, (SP) -INSET OCTAL CHAR 

| BR if GO WATT FOR NEXT CHAR. 

| 4: .WORD O ‘CONTAINS CHARACTER TO BE TYPED 
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OCMSBB. P11 
71 sROUTINE [0 SET PARITY ENABLE ON MA/MF PARITY MEMORIES 
? 172100 PARCSR= 172100 ;ADORESS OF FIRST POSSIBLE PARITY REG 
1 MAMF: MOV #PARSRV, JSPARVE sLOAD VECT 
1 MOV #340, JSPARVEC+2 “AND PRIORITY LEVEL 
1 MOV SERAVEC+2, QHERRVEC -SET TIME OUT TRAP VECTOR 
: MOV WRTI, DHERRVECHE -DO RTI ON TIMEOUT TRAP 
MOV sPARCSR, RO GET FIRST POSSIBLE ADDRESS 
1 MOV #1,Re -SET REG. COUN 
Ye ee PET OR Ie 1b REGS HAVE BEEN DONE 
BCC 1$ ‘REPEAT IF 16 NOT HAPELEBY 
oo00006 CLR JBERRVEC+2 RESTORE HALT ON TIMEOUT 
RTS PC : RETURN 
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064760 


0120 
30114 


ah 
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176774 
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175562 
175502 


-PARITY ERROR eo ROUTINE 


PARSRV: 


6S: 


—— = 


sssaresrasarsgasgsaaszy 





TYPE ; TYPE eet ERROR SO PARITY 
‘ERROR TeST STARTED 
ai -(SP) ; MAKE 2$ POSITION INDEPENDENT 


(SP)+"ORPARVEC SET PARITY ERROR TRAP 
=(SP)  ;MAKE 4S POSITION INDEPENDENT 


74SP) -MAKE S$ POSITION INDEPENDENT 
(SP)+, JEMMVEC ; SET MEMORY MANAGEMENT ABORT TRAP 
SKT11 -1S MEM MANG. THERE? 


1$ -TF NOT BRANCH 
877406 Re :SET UP MEM MANGT. 


;ENABLE MEM MANGT. . 


i+ sSCAN MEMORY FOR PARITY 


PC, TYPE s TYPE LOCATION GIVING PARITY ERROR 


aK IPARI . aKIPARY 
=(n) 19°) 
RO, T 







T Pa TY TRAP AND VECTOR 
‘i RSE SET HEM MANGT. T TRAP 


- JUMP RESTART 
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7% 4 004767 O004S<e0 4$: 
011061 
O0eSee 000742 


002524 062777 O00e00 175402 S$: 
020000 


S02 Doeese | Oc000e 


BR 6$ 

, Y NT ABORT ROUTINE 

- SARS PARI “AOD NEXT 4K TO ADDRESS 
HOV #20000, RO “RESET VIRTUAL ADDRESS 


— ne ee _—_—s = os 


ms 
A 


° '* > 7. | 
>. ¢+-4-4¢ 
« ?y 


Ix 
_ 


—c 


aitat a 
- + : 4 


~ 


+ at +? x¢ y? 
. 


At \ tet. 


nd Ca Cad Cad Ca) Sa) Co 
*, 


“' 


ESEPESR SERIA 


A 
— 


APA AY ' wt tad 
1 TOT T 


| 
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+77 

i i gte, 
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- LEASES ERERES EEE EEL LEAKS AAR EAA LALA ALLL AREAL ES LAEREAE REESE EEE ESLER ELE 
COMMON TAGS 


wa 
ma 
~ 
ee 66 @6 anh od 


ager 


SEEELLEE EERE ERLE LEE 


Oooowo ! 1 -O000+- OOOSCOOOOOOOOOO0O000000 


3 DF 





Oo 


3 


<207> 


s 


=NO USED 

TE 

: CONTA T HLT INSTRUCTION 
OF *GOOD’ DATA 

OF "BAD’ DATA 






SCODE FOR BELL 
i OOBRIAGE. RETURN 
* LINE PEED 


ATE TO HERE IF 0 CHOSEN 
R IS HERE 





OE Oa 





16 


ig z 
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Te OL . rete Conn THE INFORMATION FOR nRoER wart THAT CAN OCCUR. 
ION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 


aah, gf a THT THe OMLY PERTINENT ata TE IN THe 1 TABLE IS PERTINENT. 


EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 


: EM 
: CH 
: DT 
; DF 
RRT 
-ITEM 1 
EM1 
DH1 
DT1 
DF 1 
ITEM 2 
EM2 
DHe 
DT1 
OF 1 
ITEM 3 
EM3 
DH3 
Tl 
1 


s KEHLELLLARARLRAE RE RAL ALE 


sPOINTS TO THE ERROR MESSAGE 
POINTS t TO THE DATA HEADER 


THE DATA 
: POINTS 10 THE DATA FORMAT 


.TEST PATTERN 

3 ERROR PRURERe EXPECT RCV’D COL ROW. ~—=sPRECHARGE 

S00 Sobe SBDAER tT $BDDAT $TMPO STMP1 $STMP2 
ARE TYPED IN OCTAL 

. INSTRUCTI 

ETE ORe INST EXPECT RC 

‘PC ADDRESS DATA A COL ROW —~PRECHARGE 


Si 1m Seon Seopa F Or TAL STMPO STMP1 STMP2 
mE a Be BAYA. COL ROW PRECHARGE 


5 SHL Ror sage STNPO STMP1  STMPe 
GALL RUMGERS ARE TYPED TR OCT a aeaas 
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SSAUSSSESESUSESSESEERESUSESRESSSRSEREREESASSEERAUREEEREEREEEERESESAEAES 
jTats 1S IS WHERE  ® ail INSTRUCTIONS ARE STORED 


ie : tT INSTRI 
T INSTRUCTIONS 


(RO) 
R1, INSIDE 
a PC’ 


177777 177777 OQUTSID: .WORD 9,-1,-1 





— > eee ee ee rr 


—- eo - oes 


4 


+ 
> 
re | 
+, 
lh 
~*~ 
> oe 
+ 
add gs 


. 


o 


=e of Of. bt, bt. 80.00. 04.00. 
> ,. +. - oe 


bal 


he 





KOe 
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aSRO 
3$: JSR PC, TYPE 
SCRLF 
JSR PC, TYPE 
177770 —“‘<‘«‘XxVC!S~*CSTART IS 
SR PC, .RECD 
isk : TYPE 
177770 he #NUMBe, 1 
WOR iF EcD 


PC, 
a 


ar IRS! FRO 


‘THIS IS THE STARTING POINT IF 


w-< 


ONL 
LAT T GINN THI 
BEGINI: MOV PC SP 
ADD si100-.,SP 
CLR PASFLG 
JSR PC, TYPE 
SCRLF 
176326 MOV sBIT07,SKT11 
JSR PC, SSIZE 
JSR PC) TYPE 
MEMEND 
TST $KT11 
BPL 
17764 nay SLSTBK, a 
— 2s: Si STaDR ) 
JSR RO RO, $B20CT 
: 3 
TST SKT11 
3$ 





- EERELEAESLERE REL EL EL ELE ELLLEL EAA LRELERELRELALAL ERE LA RRE LALA LE ALATA LAL LETTE 


;USE MEM MANG. IF THERE 

SIZE MEM 

; TYPE “LAST ADDRESS IN MEMORY” 
‘IS re MANAGEMENT THERE? 


MEM 
PAGE CONTAINS KIPARG OR KIPARS 


OEP PAY? TO NODE ADDRESS IN OCTAL 


sPHYSICAL ADDRESS IF MEM MANG. THERE 


oe TO TYPE “TYPE STARTING 
REFER 10 SECTION 4.3.1 BEFORE CHOOSING” 
;GET ara ee BANK NUMBER 


; I 
;GO 10° TYPE “TYPE NUMBER OF 4K 
; BANKS TO BE TESTED AND CR” 


GET NUMBER OF BANKS 
AND LEAVE IT HERE 


WORD 
% pe “i SET ipreae FOUR LINES 
MOV 


-NO LIMIT CHOOSING ON RESTART 


ING INSTRUCTIONS IN THIS SECTION IS FOR 
F STARTING BANK CHOSEN IS 0 
ION IS ALREADY DONE BY OPERATOR THEN NO FURTHER 








LOe 


TEST MOS MEMORY MACY11 27(732) 22-SEP-76 14:48 PAGE 4 





OCMSBB. P11 
MoV SLSTBK, RY 
SUB #140. R4 
CMP #1400, R4 
BHI 1$ 
MOV #1400,R4 
1$: CLC 
ROL RY 
ROL RY 
ROL RY 
ROL RY 
ROL RY 
ROL RY 
MOV RY. R2 
TST LODER 
BNE S$ “BRANCH IF SOMETHING IN LODER 
a hii ‘THAT IS LOADER ALREADY PULLED IN 
ADD #20000, R3 
MOV R3, LODER 
MOV PC‘RS _;TO 
ADD #LAST+2-: .RS 
MOV #17774-LAST/2, RO; LENGTH 
25: MOV -(R3), (RS)+ 
SOB RO, 2S 
JSR PC. TYPE 
BOY” SLOADER, -(SP) 
JSR RO, $BeOCT 
.BYTE 6 
“BYTE 2 
JSR PC, TYPE 
RELOD2 
< cs: T STBANK 
; oy Bea -(SP) 
x. bon 
y BNE 4§ 
¥: Fry 
y. DD 01160 SP 
x YOY TR 
. 
y MOV eT RO 
C MOV FROM. Ri 
C 3S: MOV (R1)4, (R4)+ 
SB ee 
GIN2, Re 
oO 
HOV TOl (SP 
ADD #104, (SP) 
JSR ee 
‘Br PC, TYPE 
SCRLF 
JSR PC, TYPE 











= 
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~ 







177240 MOV TO1 
000200 ADD she TOR-100, (SP) 
$B20CT 


e 
PC, TYPE 


7 ee a ~ a 
om bi vr 
a : . 


+4 
PORT: 


\ 


Cael 
aE 
Beau 


(Re) 
45: BR BEGINe 


-THIS IS THE STARTING POINT IF NO LIMITS ARE TO 
‘BE SET AND ALL OF EXISTING MEMORY IS TO BE TESTED 





b= Pat Pe Bes be fe Pe b= Pe Pe Pe PP PP > bP be Pe 
s 
+ 





124 0706 BEGNI1: MOV PC sp .SETUP STACK POINTER AND 
03 ADD #1100-. ,SP =MAKE IT POSITION INDEPENDANT 
ik} | CLR PASFLG -PASFLG IS COUNTER WHEN BOTH PICKS 
3c :AND DROPS USED 
3: 7 175626 MOV wBITO7, SKT11 :BIT 7 SAYS SEGMENTATION IS THERE 
0: 57 JSR PC, SIZE ;SIZE MEMORY 
ox "7 JSR PC, TYPE ; 
13 f} TST SKT11 
Kk: 10 BPL . 
: 177144 MOV STBK, OPAGE ; 
— i NOV ferapr.ctsP) 
: JSR RO SaeOCT 
| -BYTE 6 
: BYTE 3 
LO4E A SKT11 
| : 3s: ses Se we 
10! 177312 #1 STBANK ;STARTING BANK # = 1 LOC = 20000 
108) MOV SLSTBK, LSTBK ;LAST BANK IS STORED IN LSTBK 
i ! BbR fet aK : DIVIDE LSTBK BY 200 
10! ROR LSTBK : TO OF 
3 ROR teTeK spans ee RENORY 
: ROR LSTBK 
bud ROR L . 
s¢ ROR LSTBK 
DEC LSTBK :NOW DECREASE ONE FOR BANKS 
f 17722 MOV [STBK, BANKS :T0 BE TESTED AND STORE 
101 76 MOV ce SELF 21 = RELOCATION REQUIRED 
106 1440 MOV bIN2+ , BEG 
10 1434 MOV #7736, LENGTH 
108 rate NOV sent, FRO TO 
i ¥, CLR REDORE RELOCATION EXIT COUNTER 
| 1065 BNE BEGIN ;BRANCH IF SOMETHING IN LODER 
| 
! 








1S: CLC 






R3 
ADD #20000, R3 
176674 MOV =—s-«aRG, es 


US: MOV -(R3), (RS 
4S: 





ti oon SWITCHES ARE TO BE SET. LOOK AT SECTION 
T THE FRONT OF THIS DOC 


pecrne: ae PC, TYPE 
PC, TYPE -GO TO TYPE “SET SWITHCHES 
FOR OPERATNG MODE IE. PICKUPS 


177770 sOPMODe, 1$ 
-OR DROPS OR BOTH THEN HIT CONTINUE” 
177570 BIT #BIT14, J#SWR ‘PARITY CHECKING BIT SET? 

GINS :IF NOT 

, MAMF :GO TO ENABLE PARITY 


Ot a a 4 HIGH AND LOW LIMITS 
" AND “BANKS” 


one 


<6 8 8 8 8 i 0 8 ee re Paw Rae Re 
— 9 f= 9 & = p= FF PB ee — t- ’ = 
. ait : MD 998 9D 99 099 0 OD TS COO) SG) OS Go 


ies ir SEL STA STRAT ING 
PLeDY OR SIGE IEE HERE 

i. HOY STBANK, RO “MAKE WORKING LOCATION FOR LOW LIMIT 
i MOV #-200, R3 RQ WILL HAVE PAGE ADDRESS 

MOV BANKS. RI “MAKE WORKING LOCATION FOR HIGH LIMIT 
¥ MOV #-20000, Re Re WILL HAVE LOW LIMIT 

1S: ADD . Re ‘GETTING LOW LIMIT 

li ADD #200, ' R3 ; GETTING Lou LIMIT PAGE ADDRESS 
il SOB RO, 1$ REPEAT RO TIMES 


TEST oy MEMORY MACY11 27(732)- 22-SEP-76 14:48 PAGE eb 
OCMSBB.P11 
ine ; THAT IS LOADER ALREADY PULLED IN 
| 
| 





BO3 


—_— ee ee ee oe ——— 


Ss «6. 

ge. & 8 . 
3 aH. 5 5 

7 = 
SZ uet 8g 3 68 
3 2 Se e 2 ug 
_ Peete & gee 
Ev 2bq585 22 i 
e0S.taae. & = 
yoesenetwwS § Byot 
= i 
bal a ee 
piers Bak $y z 
* mel 
wai eS ee 
: SSBSSOANESE A EMBED 


Jy meal MACY!1 271732) d2-SEP-76 








an 
ye 


i 
g 
: 
: 
: 
g 
@ 
9, 
ot 





+9SF FPS 


OE a Oe OE kd ed ee ee ed ed md th 
St Bee Ieee te hee eet he hee koe Roe) eh hh hh wh SE 4 





Re EE EE EEE EE CR SE -—.o-as-sr =< 
- 


FT BRANCH TO CATCH DROPS 


s 

2 ” 
oom - 
tl ge 2 S 
= ae 
GS % so 
aigsees* SS 
wu una hl 


aesuR 
OUTSID 
sdur 


ES 


BS Sddeioatodemeedseed 


ci SR SE BS 


_—-—— + 





al ———-— —- 


oe | 


C03 








TEST ROS MEMORY MACYI1L 271732) 22-SEP-76 14:48 PAGE 28 
OCMSBB.P11 
1 32 004446 005067 176066 4S: CLR SPASS “CLEAR PASS COUNT 
LE 
Ht 
118; MAKE THE TEST ADDRESS AND THE INSTRUCTION ADDRESS 
118° 
Ht; 
119¢ j LOOP1: MOV MOD -(SP) ;PICKUP MODULE NUMBE 
ug tea Bie vi77 GP) STRIP a Ay JU 
i BIC #tC17000,(SP) <:STRIP AWAY JUNK 
119 176114 Bir #B1T13, COL CHECK CH=] 
i : - BIS 81701, (SP) gPUT CH ATP PROPER PLACE IN BUS ADDRESS 
i | eae a ee 
lode Of 177017 BIC #¢C760, (SP) + RIP THE JUNK IF ANY 
1e03 Of HOV Ee: sEORM THE BUS ADDRESS WITH ROW 
io Bre (SP) RD :COLUAN 
leds Of BIS (SP}+ RO : MODULE 
leo7 Oo 176048 MOV , TSTADR “SAVE AS THE TEST ADDRESS 
08 Of 1 MOV ROD; INSTAD “AND AS THE INSTRUCTION RDORESS 
' " 
1 ; -MOVE EITHER “O.-1,-1," OR THE “CLEAR RO™ 
t 3 : INTO LOCATION {NSTRI: THIS WILL FINALLY BE THE TEST INSTRUCTION 
ig 
00454 010700 LPERR: MOV PC, RO ; THESE THO INSTRUCTIONS 
1219 OO4SSO 062700 176154 ADD #INSTRI-.,RO ;0F ; 1 IN TO RO 
tee OO4SS4 013767 177570 000160 MOV QsSWR, SWITCH GE ae T HS ING 
Leg: O04S62 042767 177577 O00ISe BIC —- #177577, SWITCH ;IF SWO7=0 DO OUTSIDE 
tee -IF SWO7=1 DO INSIDE 
12g 004570 001404 BEQ 1$ -IF SWO7=0 THEN BRANCH 
lees 004572 010701 MOV PC, RI -SW7=1 SO SETUP a 
ies OO4S74 062701 176136 ADD #INSIDE-. ,R1 in thet ae TION 
lex OO4600 000403 BR 24 
les oo4e02e 010701 1S: MOV PC, Ri -SWO7=0 . a 
le37 OOW604 062701 176134 ADD BOUTSID-.,R1 | :MAKE OUTSIDE POSITION 








r eee ee ee ow eee 8 Oe ee ee 


DO3 


TEST NOs MEMORY MACY11 27(732) 22-SEP-76 14:48 PAGE 29 | 
DCMSBB.P11 | 





: ; INDEPENDANT 

536 004610 012120 2s: MoV (R1)+, (RG)+ THESE THREE INSTRUCTIONS 
004612 012120 MOV (RL)+, (RO)+  ;MOVES THE APPROPIATE 

43 00414 012120 MOV —« (R1)+, (RO)+  ;GROUP INTO INSTRI 

45 OOMG16 105067 175732 CLRB = SERFLG CLEAR ERROR FLAG 

my, 

cf 

56; -FILL 4K WITH BACKGROUND PATTERN 

+x 

be 016700 176000 FILLYK: MOV BCKGRD, RO TI Y TO MOVE 

%) |BROKGROUND INTO 4k he 

6 016701 175760 MOV MOD, Al STARTING FROM MODUL 

#10000, Re EER 


MOV 
1$: MOV RO, (R1)+ ip eis 
SOB Re, i$ ; 4K TIMES 


Tere MOVES CONTENTS OF TEST eSB (TSTPAT) 
NTO MOD AND ALL Lp i ae GOT 

NG COLUMN BY ONE T 4K 

LDPAT: TADR , RO 


ie 
ett Ri 


Be Pe Se! 












i 


TUTTE rrr 
: 


T ADDRESS 
Ata IT IN one TO BE REINSTATED AFTER ADDING COLUMN 


, : 

4 : sata? $BITO1 ,R3 na fer i heer BIT 13 TO BIT 1 

Le - BIC a1 Fe ba ait 37 THEN ADDING ONE WILL GIVE BIT 14 
7% b tT13,RS Posity9 TON C4 

_ 2 AFA Be Ee 


is SUNSTaTE onen alts BETER ADDING TO COLUMN 
»RS 


is a 


- THE FOLLOWING JSR LOADS INSRTUCTION CINSTRI) INTO 
PROPER PLACE 





mae 


At LY 


VrrVryryn 


tb 4b tb +h eh gh gh + 
-y 


; 


ow ™.*.. 


’ 


ooN722 004767 OO0732 Loop2: JSR PC, —LDINT 
000431 3 BR 


| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 





° 
e 















MOV 

7 016701 175662 MOV CYCNT, Ri -D0 TEST SEQ. THIS 
+, MANY TIMES 
ag¢ TST (PC)+ 
51 SWITCH: ane o 
Ne MOV INSTAD,-(SP)  ;SETUP THE STARTING G ADDRESS 
0: MOV (SP) aeDISPLAY :DISPLAY THE TES 
iC JSR pC, atsP)+ -GO TO THE TEST SEG. 
0k 1S: MOV INSTAD Re 
! aed tSPLAY 
30 2s: MOV (RE). (RO) 

SOB R1.2$ 
if 3S: MOV sv400, (RO) 
1 
fi *CHECK THE 1K BLOCK 

. 001074 CK 360 CHECK THE 1K BLOCK 

NEXT RETURN HERE ON ERROR 
000001 177570 NEXT: #81700, 24SUR ;LOCK ON THIS PRECHARGE? 
=O 


T?,. ¥t 1,1 
‘ 
Sint eee 


#4. PCHRG 
##C 14, PCHRG °GET RID CF TRASH 
L 7 ot TO DO 
#681701, deSWR A MODULE? 
ip fe, 0 
BIT13 MAKES 0 


MELT DON T LET rae GET TO BIG 
CHECK IF SEGMENTATION IS REQUIRED 


poo0ne 177570 1S: 
175534 


7 : . : ° 
. a | b | 7 
s+ 4) 


:: 
e 
ich tet Stott 


175526 175S22 


4 










177354 


x.y 


Cig plibae 


SEGNT: CMP #1600, HIBASE ;SEGMENTATION REQUIRED FOR HIGH LINIT? 


Smt At Rt At At ATA AT AT AT TO 
‘ a Pl ‘ 





TEST _—— MACY11 271732) 22-SEP-76 14:46 PAGE 30 
OCNSBS . 
3 011067 175700 (RO),  SV490 
| 
| 


gee Ge Be Fae fe Bee Be Gee Ge ee Be te Be ee ee ee ee nn ee tt bP Ph 0 Pe 0 


SE ee gH OMe on ails 
: 9 
sco. BY HB HERE IH Cte Ba a Be 
i] Fy 
on SEGMT1: em iene : SEcrENTATION © 
SEGIO: HOV #140000, LOLNT : NIT _AND MODULE 
MOV $157776,HILMT  ; SAME 4K ON PAGE 





-—  —— — —— a ees er ee eee 


test yy ie MACY11 27(732) 


17S456 


~ 
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. 


*y 
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2 INNS 


+--+ 
t 


a 


> > --+-?4 


=F ’ 


A A LE AL LEILA LI LLL, ELLE LLL! LLL LLL 


JIx* 


~~ 


er te er ee ee eet 
. + 


a 
~ 


pee fe be fee Pee Fe Fe 0 he Be Be 0 ee ee ee et 8 be 0 


8 
. 
> 
<= 
. 
' 


— 








22-SEP-76 14:48 PAGE 3i 


175452 
175450 


172602 
177570 


SEGMTe: 


CMP 


JMP 


HIBASE, LOBASE ;IS IT THE .\D? 


SEOP F YES 

LOBASE, @PAGE ; sit LOW hi TON PAGE 4 

aSR3 “USE ONLY I E IN KERNAL 
#77406, RO : INTO 

| RUDD lneetenen eT Oe 

RO’ aK TPDRS Hee BL Wii NO 

RO. OKIPORS ; TRAPS. THESE 

RO, SKIPORY ;REGISTERS ARE ALSO 

RO, IKIPORS ; PAGE 

RO, GKIPDR6 ; DESCRIPTOR REGISTERS 

RO JKIPDR7 : ONLY 0 AND 4 IS USED 
AKIPARO -MAKE PAGE 0=0 

ei QSRO ;ENABLE SEGMEMTATION 

aSil2, aaSWR. ;TEST SHITCH 12 

2 - $BRANCH IF SET 

PASFLG “Sll2 NOT SETIE. DO BOTH 
3$ ;S0 NT_AND RESTAR 
PRSFLG -SWi2 SET IE. DO ONE SO RESTART 


2 





ee 


a mf a OF PROGRAM 


BO arnt MEMORY 


CATES PR joc 
iT es ABLE TO ay ay 





: ne 
+ 


GINe 


FIRST 


SELF ;WAS SELF STAT a 
SEOP 1 ;IF_NOT IE. TS 
sHAS ENTRY INTO THIS SECTION BEEN EN RADE 
extil -IF YES IE. THIS IS SECOND TIME THEN 
S$ 
dSRO : 


LENGTH, RO -IF NOT IE. FIRST TIME OR THIRD TIME 


r . _— _——<-- ewe. tee oe lO ew ee 





Me 
, 1 








=fut 
fail 


C—O 
- 


4 
177570 





22-SEP-76 14:46 








G?> 
© 
ee) 


PAGE 32 
MOV FROM, RI ;GETTING READY TO RELOCATE 
nov TO, Re ie GETTING R READY TO RELOCATE 
iyo Ree EAL TYPED I We gRrecee 
CLR LOLMT “SETUP LIMITS 
17776, HILMT HIGH 
1S: MOV (R1)+, (Re)+ cron INTO TO 
Zon BP AONE THROUGH ONCE? 
MOV REDONE , RS 
BEQ 2$ “BRANCH IF SECOND TIME THROUGH 
BR 3$ “FIRST TIME GO TO 3$ 
23: MOV #1 JeSTBANK 
MOV LSTBK, _@#BANKS 
MOV #1100, 
NOP 
By RET 
MOV #200004F IRST, a#TO 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
JMP 
4§: JMP 
33: nov 
MOV 
0 
MOV 
MOV 
MOV 
COM 
INP 
SEOP1: TST 
SEOP2 one NT PASS COUNT 
. " YPE END PASS? 
hes 
SEOP3: ey 
CLR 
1S: JMP BEGIN 





ee 
w 
=4 
at 





—_— MACY1! €7(732) 22-SEP-76 14:48 PAGE 33 











l ‘CINT: 
1 MOV R2,-(SP) -PUSH R2 ON STACK 
I MOV R3,-(SP) : PUSH R3 ON STACK | : 
1S: MOV INSTAD, RO ‘GET THE INSTRUCTION ADDRESS 
BIC ##C760,R0 : KEEP 
l CMP RO, ROW AT THE TEST ROW? 
l BEQ 4 -BR IF YES 
l MOV INSTAD, -(SP) 
1 g00000 MOV BCKGRD. a(SP) -RESTORE BACK GROUND 
147 ADD #2, (SP) 
14 HOV SVIN2, 3(SP)+ 
14 174674 4S: MOV TSTPAT, DINSTAD 
Ly 174642 SS: MOV TSTPAT, ATSTADR -STORE THE TEST PATTERN 
14 MOV INSTAD. RO -GET THE INSTRUCTIONS ADDRESS 
4 25: JSR PC, FORMAD GO FORM NEXT INSTUCTION ADDRESS 
147 MOV RO.R3 “CHECK FOR OUT OF RANGE 
4 MOV TSTADR, R2 : PICKUP TSTADR FOR 
CMP ,Re : Is INSTR, ADDRESS = TEST ADDRESS? 
1 ae . F YES 
* #2,R3 *ADDRESS WHERE INSTR2 GOES 
148: CMP R3, Re IS IT THE SAME AS TSTADR 
1488 BEQ 3$ -BR IF YE 
148 ADD #2,R3 -INSTR3’S ADDRESS 
| } ; CMP R3,Re “SAME AS TSTADR? 
BEQ 3$ -BR IF YES 
CMP R3, HILMT -WILL IT GO OFF THE END? 
BHI BR IF YES 
| MOV INSTAD : NEW ADDRESS 
MOV (RO). SVINI “SAVE WHATS AT THE IST TWO 
MOV K } SVIN2 “TEST INSTRUCTIONS ADDRESSES 
MOV 1, (RO) “LOAD THE INSTRUCTIONS 
| ; RY Here: Sce 
| fae : OR BIT, ~(SP) Oe EE OD TO THE RODRESS 
| i f it Rob)? RO CET THE ADDRESS TO BE WRITTEN INTO 
| i RO, Re -1S IT THE SAME AS THE TEST ADDRESS’ 
_ J Q 1 -BR IF YE 
| ; oo0co4 i #2,4(SP) “ADJUST THE RETURN ADDRESS 
0 MOV (SP)+,R3 -POP STACK INTO R3 
| MOV (SP)+'Re ‘POP STACK INTO Re 
| OF RTS PC “GO BACK 
| | ooo000 TCOL: OO 
_ l CHECK: MOV R2, -(SP) -PUSH Re ON ST 
| | MOV R3, -(SP) PUSH R3 ON STACK 
| | MOV RY. -(SP) “PUSH RY ON STACK 
| HOV RS, (SP) “PUSH RS ON STACK 
/ te yeee MOV INSTAD; Re sADDRESS OF THE TEST INSTR 
4 10200 MOV R2, RO 





—————— Oe eee ee 


103 
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MOY R2,R3 
ADD 82. R3 sADDRESS OF THE TEST INSTR2 
MOV RO; RY “USED TO KEEP TRACK OF THE TEST ROW 
BIC #1760 RY 
MOV RO. TCOL “USED TO KEEP TRACK OF THE TEST COL 
— OV Th att 5) -SETUP T APE ON RROR A DRESS 
ADD #ChK1-., (SP) : MAKE IT BOSTTION 1 
: MOV (SP)+, ESCAPE 
15¢ BRIS 
iz 8s: BIC $17762,R0 -FORM ADDRESS 
1536 BIS R4Y_RO -GET THE ROW 
153: BIS TCOL RO ;AND THE COLUMN 
1936 CMP RO. Re -IS THIS THE INSTRUCTION ADDRESS? 
Les: BEQ CHK 1 -BR IF YES 
1S3 1S: MOV (RO), RS “PICK UP THE DATA 
153 CMP RO, Ri “AT TSTADR? 
ies BNE 23 -BR IF NO 
535 CMP RS, TSTPAT -DID THE TSTPAT UNDER TEST CHANGE? 
Suc BEG 7$ “BR IF NO 
» 174340 MOV Ret eA ? / SGDDAT 
Bus NOV RB, SBDADR 
5 JSR PC; SHLT 
4 Pa 7$ 
i: 2s: CMP RO, Re -AT INSTAD 
1S4¢ BNE 4S -BR IF NO 
133 CHP Re, INSTRI -DID INSTR UNDER TEST CHANGE? 
55: Q -BR IF NO 
155 MOV RS T 
FS moo eee 
15s ISR PC; SHLT 
iss 3S: ov SVINI, (RO) sRESTORE THIS LOCATION 
BC 4S; CMP RO,R3 sAT THE 2ND INSTRUCTION 
56} BNE bs -BR IF NO 
5 INSTR2 -DID IT CHANGE? 
156; BEQ ss’ -BR IF NO 
1S MOV RE 
156 174234 MOV Ins T 
LSet MOV , 
13 | ISR PC, SHLT 
1566 cs: HOV SvIN2, (RO) ‘RESTORE THIS INSTRUCTION 
167 6S: CHP ROW, RM -ON THE SAME ROW AS TSTADR? 
1275 CMP TSTPAT, RS :DID THE PATTERN CHANGE? 








JO3 
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1 4 BEG 
l 174 MOV RS T 
127% 10567 174 174166 MOV TSTPAT. SGDDAT 
1 7 174160 MOV RO, SBDADR 
ie 7 ocdenc ISR PC’ SHLT 
4, é I os 
155 7 174202 10$: CMP RS, BCKGRD DID BACK GROUND CHANGE 
PR é Q ;BR IF NO 
ie ui7o 174132 MOV BCKGRD SGDDAT 
1p 7 174124 MOV , SBDADR 
1588 ? JSR PC’ SHLT 
12 ; 
158 ' 75: ADD #20, R4 GO TO THE NEXT ROW 
15% Die 7oN ? BIC -##C760,R4 :DON’T LET IT GET TO BIG 
159) 241 BNE 8S :GO DO NEXT ROW IF NOT TIME FOR A NEW COL 
+ 
59: ? 177406 11S: ADD #1000, TCOL GO TO THE NEXT COL 
IB: ? C 177400 BIC Hse TCOL ‘DON’T LET IT GET TO BIG 
124 5 — ay ag1T13, TCOL IF MORE TO DO GO DO IT 
153 MOV RI. -( SP) 
} MOV #681T13'BIT01,R1 
0% XOR R1. TCOL 
i MOV = (SP)+, Ri 
1; oR 6s 
50 CHK1: MOV (SP)+,RS -POP STACK INTO RS 
NOV (SP +, Re -POP STACK INTO R4 
y (5P)+'R3 =POP STACK INTO R3 
174012 TST serric Oe SUERE ANY ERRORS? 
a goo002 a a. isp) esa canons EXIT 
| EXIT: RTS pC’ : 
Tt: 
FORMAD: MOV RO, -(SP) SAVE RO 
3 B #7017762, RO STRIP EVERYTHING BUT THE ROW AND COL 
| RO *ADD A ROW 
Tt: BIT #B1T13,R0 -C4 
| Q 1$ ;BR IF NO 
| MOV Rl -(SP) 
| 020002 MOV 1713!B1701 Ri 
| 2; XOR R1,RO 
| : MOV (SP)+. RI 
: 017762 1S: BIC 4] (SP) ‘STRIP THE ROW AND COL 
| ibe BIS  § (SP)+,RO ;FORM ADDRESS 
 je2 RTS pc 
am: 
| lobes : LEGRGLKG SHAE KEEL LLG EERE EERE EERE ALAA EES ERE REE EERE RE RERE EERE ERE LL AEE 








SO er eee we —-wE— - 
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002000 
000410 
173714 
020000 
173710 


173610 


170736 
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; THIS TINE IS THE HLT HANDLER 


: Sid 
:SWi3=1 INHIBIT ERROR TYPEOUTS 
-SWiS=1 HALT ON ERROR 
60,70 TYPERR ON 
177570 BIT #SW10, J#SWR 
BEQ 
~~ 
1S: INC SERTTL 
177570 BY 43.413, axSwR 
| MOV (SP). SHLTAD 
1-700 MOVB § a$HLTAD. SITEME 
173674 SUB #2, SHLTAD 
JSR PC’ TYPERR 
JSR PC, TYPE 
RLF 
2s: T JaSWR 
BPL 3$ 
HAL T 
173634 35: :o a1) LG 
177570 BI #B1TOS, aeSwR 
BNE ug - 
MOV - ESCAPE, (SP) 
yee RTS 
TYPERR: MOV RO, -(SP) 
MOV RI -(SP) 
MOVB = so§ ,RO 
per sR 
RO 
ASL RO 
ASL RO 
MOV -(SP) 
B00 -., (SP) 
MOV a0) 18 
: iihur PC, TYPE 
SR PC, TYPE 
1S: 0 soma 
177570 BIT #81700, S8SHR 
BNE 11§ 
JSR PC, TYPE 
es: 0 
11$: MOV (RO)+,R1 
MOV ),RO 
MOV é -(SP) 
ADD -. (SP) 
ADD (SP), RO 


;BELL ON ERROR? 
NO - SKIP 


THE — aon ERRORS 
GU gent Pet 


:SKIP_TYPEOUTS 
:GET ADORESS OF HLT INSTRUCTION 
‘SAVE THE ERROR ITEM CODE 


;GO TO USER ERROR ROUTINE 


;HALT ON ERROR 
;SKIP IF CONTINUE 
HALT ON ERROR! 


M NUMBER 


: 
2 
5 
3 
: 
: 


sPICKUP THE ERROR MESSAGE 


;ERROR MESSAGE POINT ? HERE 
Tee Tie THE f'n INTER 


sGET THE DATA STRING POINTER 
-GET THE DATA FORMAT POINTER 





— re ae ee ee ee ee 
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DCMSBB.P1 
626: (SP)+ Ri 
a1E , 173558 173516 abo INSTAD, STMPO SETUP THE COLUMN FOR TYPING 
"00367 17351 SWAB $TMPO 
106267 1 ASR STMPO 
2767 | 173500 BIC #tC37,STMPO 
316767 i 173474 MOV _—sINS TAD, STMP! -SET THE ROW FOR TYPING 
106267 173470 ASR STMP1 
06267 | ASR STMP1 
6267 17 ASR STMP1 
06267 | ASR STMP1 
"2767 | 173446 BIC #¢C37,STMP1 
n1E 5 1734 173442 MOV INSTAD, STMP2 .SETUP PRECHARGE FOR TYPING 
n62¢ ASR STMP2 
267 173432 ASR STMP2 
M4 7 177774 173424 BIC a1C3, STMPe 
10$: TST (R1) : TERMINATOR? 
BNE 3$ . NO 
MOV (SP)+,R1 :POP STACK INTO RI 
HOY (SP)+, RO POP STACK INTO RO 
000074 3S: JSR RO, SSPACE -GO TYPE SOME SPACES 
4g: WORD O :HOW MANY GOES HERE 
cS: MOVB  (RO)+,6$ “PICKUP NUMBER OF DIGITS TO TYPE 
MOVB  (RD)+.7$ ‘PICKUP THE LEADING ZER 
1 MOVE  (RO)+,4S -PICKUP THE NUMBER OF SPACES 
MOV (Ri)+’-(SP) :PICKUP THE DATA 
MOV PC, -(SP) 
170560 ADD a-" (SP) 
ADD (SP$+. (SP) 
MOV a(SP)+, -(SP) 
000064 Jah RO, SB20CT -GO TYPE AN OCTAL DIGIT 
6S: ; 0 ‘HOW MANY T 
75: -BYTE O =LEADING ZERO SWITCH 
BR 10$ : LOOP 
: RELL K SESE SRL EGG LEEE ERE S ARAL LAR E KAA REA AE ALE REAR EKA LALLA A ALLELE REREE 
-THIS IS A SMALL ROUTINE USED TO MAKE THE TYPE POINTERS POSITION INDEPENT 
TYPE: MOV PC,~(SP) -GET THE POINTER 
a00 e-. (SP) GET THE PC 
ets) (SP) RE IT FOR TYPE OUT 
l Mee (SP +s GO TYPE 1) 
oooo02 ce o> (SP) ae TO RETURN 
eC 85 BACK 





9-3 0 9 9 EE HE 
;ROUTINE TO TYPE SPACES ON THE TTY 


“CALL: 

. JSR RO, SSPACE 
: NUMBER 

. RETURN HERE 





— 


SE ee 


a ee 8 be be pe ee 


oo” ———— ee er 





Ree SS <== 


OO T_T TT 
ienititak oceania —_—_——4A3--—----—— a 


TEST MOS MEMORY MACY11 €7(732) 22-SEP-76 14:48 PAGE 38 








DCMSBB.P11 
1748 ogo002 SSPACE: MOV (RO}+,2$ -GET NUMBER OF SPACES DESIRED 
Sy “AND SET RETURN ADR. 
1744 1s: DEC (PC)+ : FINISHED? 
Me 3$ -BR IF NO 
74 RTS RO GO HOME 
748 3$: 
re 177726 JGR PC, TYPE 
BR As 
006 4g: _BYTE STORAGE FOR ONE SPACE AND TERMINATOR 
eer tree errr ec ea 
‘BINARY TO OCTAL (ASCII) AND TYPE 
; $BeOCT---EN TER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
: MOV NUM, -(SP) : -NUMBER TO BE TYPED 
JSR RO $B20CT -CALL FOR TYPEOUT 
: .BYTE N -N=1 TO & FOR NUMBER OF DIGITS TO TYPE 
7 ‘BYTE MM ‘M=0 TO 3 
? | ;O=SUPPRESS LEADING ZEROS 





; L=TYPE ING 

2=SUPPRESS LEADING ZEROS 
Lai PHYSICAL ADDRESS 
: 3=TYPE NG ZEROS 
:WITH PHYSICAL ADDRESS 


;$8201----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST SBSOCT OR $B2016 


MOV NUM, -(SP) 
JSR RO, $8201 


;$82016---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 


“J 
<£ 


me 





MOV NUM. -(SP) 
1776 JSR RO, $82016 
i : SB20CT: MOVB  (RO)+, SOMODE+1 ‘PICKUP THE NUMBER OF DIGITS TO TYPE 
1775 HOVE (RO)+, SOFILL ‘GET THE ZERO FILL SWITCH 
: $B2016: 8, SOF ILL -SET THE ZERO FILL SWITCH 
3 Move ia" +] ‘SET FOR SIX(6) DIGITS 
3 $8201: MOVB § #85,SOCNT ‘SET THE ITERATION COUNT 
3 MOV R3,-(SP) “SAVE R3 
Ss MOV RY’ -(SP) “SAVE RY 
178) MOV RS. -(SP) ‘SAVE RS 
l HOVE SOMODE+1, RH ‘GET THE NUMBER OF DIGITS TO TYPE 
i 3 May #6,R4 ; SUBTRACT IT FOR MAX. ALLOWED 
: R4° SOMODE -SAVE IT FOR USE 
| MOVE SOFILL. RY *GET THE ZERO FILL SWITCH 
176 BIC #177776, R4 
17% MOV 10(SP),RS : PICKUP tHE INPUT NUMBER 
175 CLR R3 ; CLEAR THE ounPUT WORD 
176 BITB #2,SOFILL 
179% BEQ 1$ : 
1 TST SKI11 
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BPL 1$ 
po0001 170440 BIT #1, aSRO 
4] BEQ 1$ . 
73216 ale aPAGE -(SP) . 
(SP) 
ASL (SP) ° 
ASL (SP) . 
ASL (SP) . 
ASL (SP) . 
ROL R3 : 
ASL (SP) : 
ROL R3 
ADD (SP)+,R5 . 
1S: ROL RS -ROTATE MSB INTO "C™ 
BR 3$ : MSE 
2s: ROL RS “FORM THIS DIGIT 
ROL RS 
: ROL RS 
MOV RS,R3 
3S: ROL R3 -GET LSB OF THIS DIGIT 
315 000072 DECB SOMODE ; TYPE THIS DIGIT? 
4g 177770 BIC #177770.R3 GET RID OF JUNK 
32% BNE 4g “TEST FOR O 
32 TST RY -SUPPRESS THIS 0? 
304 BEQ S$ “BR IF YE 
326 4g: INC RY = DON’ T SUPPRESS ANYMORE 0’S 
F4 60 BIS #’0,R3 ;MAKE T HIS DIGIT ASCII 
3 cs: BIS #’ | R3 -MAKE ASCII IF NOT ALREADY 
30 f Pe MOVE 3,8 “SAVE FOR TYPING 
30° 177462 JSR PC’ TYPE 
33 000024 7$: ODECB = SOCNT -COUNT BY 1 
a3¢ BGT ag -BR IF MORE TO DO 
33. BLT 6S -BR IF DONE 
334 INC RY ‘INSURE LAST DIGIT ISN’T A BLANK 
33 BR 2 “GO DO THE LAST DIGIT 
33 6S: MOV (SP)+,R5 “RESTORE RS 
3: MOV (SP)+-R4 “RESTORE RY 
Te: MOV (SP)+,R3 *RESTORE R3 
33° MOV (SP)+, (SP) -SET THe STACK FOR RETURNING 
3 RTS RO : : RE TURN 
8S: .BYTE O ‘STORAGE FOR ASCII DIGIT 
“BYTE 0 : TERMINATOR FOR TYPE ROUTINE 
SOCNT: .BYTE O -OCTAL DIGIT COUNTER 
301 SOFILL: .BYTE 0 ZERO FILL SWITCH 
00000 SOMODE: 0 ‘NUMBER OF DIGITS TO TYPE 





—— em wm ee 
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¢ SEFSSESFALSEASESSALESLSEAESTSSESRESSSAASSLESELAETLLLELESEARELALFLAAT AAR ALAS ES 
+ SELTHEFELELELALSRFAEESELAELALELSELSELSLAEASFERLE SLA TLE LE LSELSLLLHEFAALTLAES 


“ASCII MESSAGES 

tmi: §.ASCIZ /TEST PATTERN/<15><12> 

EM2:  .ASCIZ /INSTRUCTION CHANGED/<15>< 12> 
EM3:  .ASCIZ /BACK GROUND CHANGED/<15)<12> 


ASCII /ERROR FAILING/<15><1le2> 


-ASCIZ /PC ADDRESS EXPECT RCV’D COL ROW PRECHARGE/<15)<1l2> 


-ASCII /ERROR INST EXPECT RCV’D/<15)<le> 


-ASCIZ /PC ADDRESS DATA DATA COL ROW PRECHARGE/<15>< 12> 


.ASCII /ERROR BCKGRD EXPECT RCV’D/<15><1le> 


: 
ath 


-ASCIZ /PC ADDRESS DATA DATA COL ROW PRECHARGE’<15><1le> 


os = —_— = s a 
+ * 7 . 


iT, 7" 


-- 
~~ 





fc ene = ee Eee eee eee OO ee ee 
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oy = 
at 


a Se oh bee 
- wnt Ngee — = 


-y 


EVEN 
DTi: -WORD SHLTAD,SBDADR,SGDDAT,SBDDAT,STMPC,STMP1,STNPe,o 


; 
mu 


OQOunwwror 


6,1 
6,3 
_ 6,1 
-BYTE 6,1 
e,0 
2,0 
2,0 
/ 


END PasS/<15>< 12> 
OPMODE: .ASCII /SET SWITCHES FOR OPERATING MODE REFER SECTION 4.1/<15><1le) 


NOULE 


DFO 
\ pee * 


' ; 
wy 


.ASCIZ / IE. PICKUPS OR OROPS OR BOTH THEN HIT CONTINUE/<15><1e> 


pe Nad! 3 ates! bathe 
| ; » | ; . 
‘ 5 44 


Pot bane 


OPMOD2: .ASCIZ /SET SWITCHES/<15)<le> 


“| 


Pe pe ae ee ee se ee ee ee ee ee he he Be be 8 a be os ee 





STARTB: .ASCII /TYPE “STARTING BANK” NUMBER AND CR /(15><le) 


Sata mt at at at at At At aA 
7 > > 


=. 


FE 


.ASCIZ /REFER TO SECTION 4.3.1 BEFORE CHOOSING /<15><le> 


2222322: 


I 
rate 


"+ 


‘> 
Pai ts 
. 


START2: .ASCIZ /STARTING BANK?/<15)<1le> 


> 
- 





b= Bs Bae B= bee ee Fe Fo be be ee ee 
a 


pa 


NUMBER: .ASCIZ /TYPE NUMBER OF 4K BANKS TO BE TESTED AND CR /<15)<le> 


Len LD 


== 


DO4 


/ 


oO 
CS 
wail 
~ t- 
Le © 
ui 
4 Qo 
~ tal 
Tw w - 
-4 uw | = | 
24 
= § G 
= S 
in S Ps 
z ul 
rad > 
— 
uA — — 
ra of 
x8 ae | a. 
ay | ~ ~ ™, 
T 
uy oN ON N 
‘ ~ 7 -« 
= = | «> L > | 
<« «¢ oe 
@ o . c 
T ee 
** eb se 
: : . 


ea MACY11 27(732) 22-SEP-76 


TEST 
OCMS88 


PARANAIIRARREEES! 


oe BL EEE PED DO OE EE 


NOPARE: .ASCIZ /IN PARITY TEST NO PARITY ERROR DECTED/<15><le> 


/PARITY ERROR HAS OCCURED SO PARITY TEST HAS STARTED/<15><1le> 


~ASCIZ 


.ASCIZ /SORRY LAST INPUT INVALID TRY AGAIN/<15><1le> 


PARERR: 
SORRY : 


— 
om Satin ti 


UTE MUNI NICU eioe kos ov oe es 


re et i LE LOL LL LLL LLL LLL LL LLL LN 


-ASCII /PROGRAM RELOCATED/<15><1le> 


/ 


-ASCIZ /RESTART ADDRESS 


—— ei os . 


.ASCIZ /TO PUT PROGRAM BACK TO FIRST 4K START / 





— — eo eo 
ee ee eee ee ee eee 








E04 






MACY11 27(732) 


-ASCIZ /TO RESTORE LOADER START / 


RELOD2: .ASCIZ 7” PLUS RELOCATION FACTOR/<15><le> 


-ASCIZ /LOADER RESTORED/<15><1e> 
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9448 1061# Iilel 1409% 8 1420% 
& Er 1i64* 171% 176% 11908 1255 1470 1$8! 1584 
1 1023 1063 1069 11058 1388 


i111 11188 1433 1457 








wn 
wo 
re 
hat 2 fee Be pee 


FRLESESeee Leeks 


~~ % 


1271 1324 1598 léel 


SB cab pe: 


: esieseles ae ’ 7 si ’ 
i* 2 ’ , ny . 


1S4 1677 


A444 : . 












: 
1 119% 1271 1276 132 1595 1598 1618 ~~ i162! 
14 111 1274 
: ie 570 
: 
3118 
: cK 316 15118 si 
0} is Tae Lisi 1196 1270 
4 ; B89 «19098 
i at 
ty l g 
F # 1303% 1307 
? Ce . 681 888 i906% 
| ani 18518 
Me 18548 
E © ie 
| ERRVEC= e * 629% 630% 647% 725% 726% 733% «745% 785 786% 
e: # 11Se6* 1657 
T 1 16108 =CC 
| PILLYK 12558 


ee ees 


pense. Pil ” Cabss REFERENCE 
486 


FIRST 





4108 
477 
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— 
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wg” “wae? Sans ge s + 
ee » 
22 3G at 
h BS OF SS GW We Se WS HS HM SM FF SS WS ME Re OS OS OE SE 


K 
KIF 
K 
KIP¢ 
i 
, 
K 
¥ 
K 
K 
K 
K 
K 
K 





, ’ _ - 
‘* : és 2 








lc Al A GA AL ALL LLL LL OE 


— 
pee 
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=e fee 


Bass 
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Sean beet Reet Ieee ot 


as 


pee fee Gee fat fee pet em few 


a 8 2 


oh 
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Ww 
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Btenoes 
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38s 


Youth ene bon fae 
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1173% 


Fete -""uste srmens 


1064% 


1053% 


1257 


1177% 


800* 


116i% 


GO4 


1066 1399 

1406 1424 
1349% 14l2% 
1465 1474 
1553 

10893 20328 
1405 

1346% 1350 

1086% 

10SS*  1056% 
13293 1343% 
1237 





139i 1424 1425 

1427 1441 

1488 

1476 1490% 1516 1687 1631 
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peReBe PLie CROSS REFERENCE TABLE -- USER SYMBOLS 
620% s 923% 1039% 1352 1801 

i a RR: 

bi i131 739° ««1 9868 
PARVE iit —. 2 Wie 7m (7 

s 7% 369% L444 1447 

c Boesee ei7t ag | tase Mee ae rh ear eeD OC SBRCGCti«iR?CC(té«éi 659% 
— 2 ea3t coax ces Ole Zoos 0O73dx73ax | 740si74—(its tC 

78 7e4 78g 7x BSG B9Ge SI] GS 91Be 510s ae 94x 9384 
Qua 977 962% 988% 992 1004* 1011* 1013% 1020e 1029 1034* 103% 
iGuot 1052, Gace Geos 110 Lime les el?) zee les, esis tes Laie 
& 
tear Lesa 16568 io0Se PS. «sieve «so 1E73® «1883 «170me «171 56 «170% =«1 733% 
3 g938 (ee 1199 1321* 1322% 
1014 11s 
7t ¢ 324 
3 ; 
0265 @ 1067 141S5* 1416 1423%  1436% 
Has 5 108s 18s 
\ 1 38 
et 1016 
26 16 # 1149% 1201 1467 1571 
! s Qx 641% BYE x 650 O44 727% 
| : ig 3Ey 351 oe eae Base Bare 926% 979% 81% % 999% 
a a ae sn er ce a 
1206* 1 | 1217% 
1368 #1359 «#41380 1361 1 1405% 
tite tapes tates tie7 ae ie ie, SCdSBTSOdge2)=s«d1dgae ude «tags «(1497 
igor 1998" isizs ise) ies iseex Isat Hodis Ine ISG Ibe IG 188, 
ee ee ee ii 
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4 1468 14 l 1is3 1539 1548 1550 1560 1562 1571 #«®11573  ~# iS8l 
He: 57 1415 1444 
i 744 
1 
Si7. 1109S 1b 
1449 = s« 1640 tee 1834 
4 790 gee 11441 1332 1370 1432 1433 1445 = 1457 
33 I 706 708 738 768 772 778 ? 915 918 
940 943 982 985 998 41004 «381008 «=s«dkdd—SCisi‘éit—CiéiLCLL? 
1 1 l : 1048 10992 1095 1099 1104 1106 lille 1291 1 1316 31 
1 156 1 1588 i638 # #1647 «©1648 1671 1673 1679 1707 1717 = 1730 
467 468 479 481 4ge 483 519 520 Soy S30 SSb SS7 Sse 
eb) 566 563 571 S72 573 S74 575 576 577 578 57 
587 588 5893 592 603 608 610 11 ble 1 
ues Sk ee Re we Be 3 
oi oe "52 754 757 758 759 760 771 781 783 784 
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OcMS8B.P CROSS 
786 787 788 801 9il 917 923 3E~ 925 937 g42 Qug 947 
> lott 
ct eee ee ee ee 
102 103 1033 il ona 1151 1152 il il 1148 1152 1156 
11 1194 1199 {201 1203 1208 1le17 °~®# 122! lee9ss«l235)t'i‘i‘i|Q—“‘é‘édL YL 
1 1259 1260 1267 1268 1 1271 1 1e75S_s(«édc280:té‘édSSG:~Cté‘«dLE—Ct:«‘«LCSOCP 
1 j 131 1341 i342 1343 #1344 #£=1347 1348 1349 8 1352038 61354 ~=§61355 
1 1359 1360 1361 1 1364 1405 1 1407 1408 1409 i4le 3 § 1413 
14 tHe 1ie3 14 1425 1435 1436 437 4 1441 i442 1443 1463 
1 3M 4 4 1475 476 1478 #©«&31479 «21480 ~~ 1491 1492 0=—s«d1493”)—Cti«é«z2 HY 
i 1803 1504 151 1Si2 1513 1514 1815 i816 1517 £1518 1520 1582 
1 1541 1s42 = «154 1552 sS3.Ss«édSS4 SS7 1564 # £1565 1566 $1569 15 
1eed 1585 97 15 1600 1603 #1604 6 1606 1615 1620 ge 
j 16657 16 1676 ~=s-: 1681 1682 1683 1687 °&#&1691 16971 
i7inltiéd 170 1729 #411742 °#&©«&31784 178 #1 1793 +~=1801 1817 1836 1837 
MOVB 699 1645 1653 i662 1709 1710 ~= 1711 1778 1779 ~~ 1781 
1 1791 1828 
ee 1402 1403 1404 1422 8 14e6 3 8 14e7 381428) 1429) s1430— 1431 
596 597 SEM 365 967 968 969 1077 111078 ~& 1079 
| 1910 J8l2 1814 #1815 1816 ~»# 1818 
1 0s 1055 1056 +#& 1057 oss 1059 
B59 698 734 895 1505 1610 1626 1658 1706 ~ #8 1733 
yey 838 981 1002 ~=s-«1091 ileS 6.:«da'di32~—St~—i‘édL HSL 1309s: 1.414 
9g 1 1129 1139 #8 1646 
| 630 bY4e 651 &EY ga5 > 764 92 929 971 
1 1 139 1399 1497 #1454 1650 1702 #81797 = 1823 
675 1607 
14 1 1be¢ 
Bue f te {Be i318 ta3a Spa 1916 1927 1936 1946 1954 
1893 «4834s tSBY ERE 285?) bit, «s bis «= 2023 2e8 
1 l l 773 774 14 1S 817 18 927 928 9g 
1618 Bis 1Ba3 1044 1096 17 i3tB 1719 1752 1841 ig4e =s.-:«ABY 
1911 isi2 1913 1914 #1915 
4 337 338 357 359 360 361 362 363 364 
7 g 390 331 392 393 394 
HUQ Ese 49] bee 718 737 803 956 891 go2—tsé«édL: BMG 
661 717 808 809 810 Bil 812 813 816 819 820 
Beh 827 829 830 831 832 833 834 935 
| a 0 841 B42 847 848 849 850 951 g52 853 854 
| 944 1300 1708 ~#&= 1731 1908 2032 
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